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PROBLEM TO BE SOLVED: To prevent a head from 

stopping in route to a ramp and to realize stable speed 8 $ y ? ? 



feedback control without depending upon open loop 
control. 

SOLUTION: A CPU 25 performs ramp load control that 
loads a head 1 2 parking over a ramp 1 6 onto a disk 1 1 
with speed feedback control when the inoperative state 
of a disk storage device is released. The CPU 25 applies 
as the initial value of a control value used in the speed 
feedback control an initial value stored in an FROM 251 
in advance, that is, a value corresponding to the quantity 
of current to be supplied to a VCM 1 5 needed to move 
the head 1 2 from its parking position over the ramp 1 6 
during a prescribed point of time up to a first sample 
time. 
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[WflF»*o«H] 

«nef-f ^^fsiS3Sgo^ib^flg<o«i^»c % stria* 
^ n ^ /n=~ * K:««ESrflM&r« - fc K i "9 flWBT * 

- K'<y *W»fcJB^&*i,5ffl«#t©*a#4»* Ut, 3 

K&a 7 ^ — hv< y ^ mm<om i@iof >7vm# £ * 

V ^{&ga> ib^Hj £ its <D fcj8J«*«rE#'f * = -< A<* 

- * izW&T^ t ® jjfi <£> 4 ir*TJSi- 5 tt«r *. a *JJH«[ 
WLfe^wt t z&m-t 5 r k £ -f 6 *r ■< * ? Bits 

Bo 

Jtsnr-eaje-*- s %*M&a£#a k . 

t m t i" 5 St** 1 WHO? 4 * ^fEttgeg. 

So 

[ft^«4] «re*]Ji)i««^aHt, swaps' K*«r 



ttW** 3 fStt©^ ^ ^ flEtt&C 

iaa tjs zxmiE-r 5 n t sr^m 1 1- 5 2 4 it r* 

f»*« 3 ia«»x -f ^ ^GttSB. 

MISTS' K«r«HEf-f ^^«Eflc©i|6«*lRlfc*»^rteK: 
3£f¥-T 5 r » 31— * <D^K)i!g i & 5 Jlf-f * = a<* 

KM$*TlitriB^y l t &mt& 1 7>7'1>>t>m%Z J 7 t << 

20 fmm^annmrit^T-iy^k. 

^%mm<D&\zzifc-rzm.&mj£-rz>xTyyk&fk 

tot* n t -Sr^mti-S^w ^ ^EttBfi«lc*»t * 5 v 

30 jtapg-esns-rs^.^y^'i:, 

fcSUiJMi-r 5 r. t Sr#m k 1-5fS*^ 6 IBttco^^ x 

a«*ixfc«na«i»«sria*#aK«^Fi-5^y v?k 

45 y^t, 

SfTlB^xx y 7" t fl5IE«l U * f y ^ i MIE^J^^. x y 
50 «rE*m**tfc^y KSSfttfWIB**©* 
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t 7 *fctt»#* 8 e*©^** 

CtMSBfcisit 55^o- K«**8fe. 
[0 0 0 1] 

tRWi?-* xt'&'&'&WBe.XfWmmz-iSftZ^-y Fo — 
[0 0 0 2] 

—y F»Cfc •>'>&< t t>7*-*0>«J*ffi 

[0 0 0 3] *ificoffi^w^.^^@ro#-< li7^o 
ttkirfcyv:/ icy h?^ h (rvn — 

k) isTm&9>7±\zi&f&&nttwm£&ikzitz>m 

0ftf*v£c fc*S5fc|BfcH:. ~-y Korya- KfcJ:9 5 
>-7°(73X— ^v^{4g(cf?jh-r5©lis ^y K-Ctt/i< 

$tufc^y-c**>5, Lrt>U rr. -CHASSIS SrSSttSfc 
fed, ~*y K# ^-V^ffcBKfft-lk 

[0 0 0 4] v^n-F^OTB^T^^^S^ 

^y®.m>t>7 ! 4x?m&±\£&® (n- f) 

^^{bwfcfctc^^w ;* ^ ^Brt<o— ^roig^© 

[0 0 0 5] JifSLfcJ; ?f£, y^u- K*^T'»4. 



fc^y K#f*-r ^^SEfrli«^55B*Hi*< , ~y F 
05 SfcliT'^^^jK^stft^i-SwSrKJh-etS. Sfc» 

F^Ji. x-r^co^ffiteSrS^ UT^y F©^±* 
10 [0 0 0 6] yV:/n- F^StT-Hu 

15 tt«o*a**T?ti", bfcasot^y Fjast&w-et 

#v>fc«>, ~-y KfiOn— K/7yc- K^P<oiSS®J«dS 
[0 0 0 7] trfSftrolgf-f *?mWX'\^ ¥fM 

2001-15545 5-g-4^«ICtffi«S^TV>5 £. 5 
-rZ>Tir=f-3.^—?<n>1fs'i*^4>v* : —9 (VCM) <D 

25 [0 0 0 8] 

[^MjJ5«?*LJ:5 t-t-SBW] -tiELfcJ: 5 (c, 7> 

yv-b-jjiz&mm-rz. mis.?* xsmttKLftstzti 
30 KOB-K/T^B-moiaaiP (iS7-f-K/< 

[000 9]It, 9>^±<Dy<— =*-Vy*&B(-f?lhL 

7?fax-^7yf (v^yhJyf) 07'/f 
*^lc*tUTffiHii-5r iT?, ^y K«r9^W/<— * 
^^B^bJJitli^itSfcfe^^s. 

— («s)x«5 0%) *t?ai»f 5«fc^»K3e* 

45 ^y K* J 7 v^Jt©^— ^•>j/fiLB* i e>^K9^7'-bro 

50 [0010] Ig7 ^ - FX y ^«HH«5H*6«f©^ y F 
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[0011] mm? a - ?Mm*mmm.ofrt>m 

y'^/v— y°W^\cX *) 7^y*(n/<— 

•C— S-^Jh-r^, LfctfSo-C, K^s/^SIJW 
K±3^y K&On- KftfflJ, ^®-s/ K^ffjhLfefit 
® *» 5> SP! £ *x £ r h \c f£ 5. 
[0 0 12] i©i ^y Kn- K^Fli. ~y KSr 
5 v^co^ST^Jh$-y:5i:, ^y Koo- KSbfNO 
SUB^hJu ^^BA^tO^y Kcoa-KKif^ 
^itlfcLT, 7>y*h^y h'b<7>ffl<K>&±m& dSlbffi 

a— mm^<omtm(D^-y Ym&. ^<omm 
-7 a- b''<-y?mmmim<o%]M^ y b-mmatb-oz 
rtvict«9iiiS7-<- b''<y7®mmmiz.)sti 

[0 0 13] #«93ttJie*tt&#*LTfc<S;tifc'fe0> 

mmmizzu-tz ? ^yu - Ymwsj&z&m-rz rtc 

[0014] 

[SJ@^ft?ft-t-5fc«>o^] *^oio(OSStJ: 

2mttVtm\z*i^X±&^y KS:^-^>^bT*J<co 
mWiT?<?=.^-?\c3i&£tiX^Z^ y Y<ommzm 



K£*3fc«>fc, ^-r^=>^/^— ^lc«gftSr#t^LT 
fc(WB$-ij:.5. W8L7 4—Y'<-v7^W. 

h)xz>~- v Ymmmomst (^y Ymm <o&m 
05 jea^fcromfttti^ %m^y Ym&zsmmmz 
mmz-&zitit>v>mm7 4-Y'<7 7Mw$:ft*>o mm 
«Rjt#«i4, z.<oms.7^—Y^y7i&m^mz.n 

fit tLt> mmm&7<<-Y<><y7mw 

£ 7 >7*±.<K>'<—* V P>^id S -£3 CD |c£«« 

jj?^^=,^/p^._^ (VCM) (vc 

[0 0 15] ^©i 5tc**Wroioroa^tc*5V>T 

1feZiiZ>7'y?'u—Yl8m*. *:0>ffl16i$M.frt>&&7 
-i - Y'< 7 7 mm\C i. <3 ff 5 t ^<D5Sffi ~7 4—Y 

20 -i—Y'<7 7ffl'&<r>m 1 HSco-^VT'/w^^-r-coB'f^ 

1- (flams-!*-*) cot^n^vcMmMffiiissf^-rsffi 

[0 0 16] Lfc^oT, *|g^co loOS^Cin 
25 If, Kb- KSdffllcoPi&^P>#jc3£S[7-f — Y'< 

77M'm^t>n. \,i»i>i&Biy-4-Ys<7 7mm<nm 
T'tiLW.t^mh mm) -rsfc*, -y KattMtvtttt 

30 «rl^J:S*» ^y K3i«©tfbo#Srffii***«ifc** 

[ooi7] 1S7^- K^y^ffilffliroM^ 

35 ^fa««B«K**SRr«ttas*>5. ^--c. z.<o®m 
m.^m.m.T'A 7 7 gm.nw&.wmxmfe l-t, 

tt^S-eco^S^ -f - b'y< y 7 Mfflcoffiitimzmm-t -5 
40 r t!is-5rflgt*5 0 etui J; 9, f'-f^^EttlSItt©* 

[0 0 18] 4fc, JtlEW^mii. ^-f^^IEtt^mco 

0*t*K*aift*!I»!«[Sra*7-f — hv<y ^»J»«)BM* 
50 ^iro»iibo^«r<S®-r5r tds-C^So 
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[0019] 5, 

[0 0 2 0] £fc, ±e*Jffl«l4, ^^BttBSB© 

tablet 5*<cs. a«7-r-K'< 

[0 0 2 1] 

[0 0 2 2] Hi S«fi»«tc«5««9*-f 
*ir$iW. (HDD) ffl»fi£«r^n^J^,5 t m 

ftffifcStoS tt^tif^ yM8 ^y K) 1 2***B 

1 l"^ ©V— (5*— *IB«) RT/t^ 

#1 l^feco^— icf—^m icm^hti 

x. fcHD DJrS^^\§i 5 . i^X^^S^S^ 
[0 0 2 3] ^^joj^^ 

®£*xTv>£ 0 i 0lci3\ — jy Kl 2 co 

* ■ teBft«>^j»^^*teeif ^ 

»^»tfj»afc ttgKgsi^Tv^a. jfc fc, ?V l l 
0>#lBftfl5fc:tt, HiLfltt©#»©h7y^ 1 1 ia 5 7f2 
^^ixT^^^ " — ' 

<bi:£, Kl 2 \±T 9 s ?- 1 4 <7)T — A 14 0 

So Kl 2te. T?*f-=-^—$ 1 4<0[E]S!)lCt£oT 

5*-f l ico^^rfi]tc^lb-r-5o -JUcJ:^ — y 

x-^ 1 4©Bli»tft5#>f (£JIT, 
VCM^^«) lS^LTfcK), 3KVCM15IC 

[0025] -7^*^ 1 l (DfrmmiZte. HDD^fj, 



&<1t#><D7 v^i 6 3&sffig£*vT^5 0 ::t7^ 

1 6±ldf4, Kl 2-Cfcfc&<t\ Stt^jx Kl 2& 

05 1 4 4 (B2#I) tfffiltt-sas, M«ift«9l<rX»ta 
Kl 2t^9^l 6\CV Y?? h (T>n — 
h\ Ztl*h*m+&. HDD©*Ifftt 

EN65*#JfcbTV^5tt»l«>ttk:, ;* * l l fiEHEL, 

[0 0 2 6] 7^7161^ BI2tC^-f <t 5tC 7*^* 

^ i i<0wgiciE«i-3fifctt-tN lor^tax^-^ i 

4 COT — A 1 4 0^^>g(HLfcf^^>v/3 y 1 4 1(D 

-rs^— *ci/?i$iM.\ 6 i asKt*5>jh/r^5 0 £0>/<— 

tCtO^y Kl 2^7^1 6 ^ftSfStLfc J: 5t£&o 
20 T^5 0 ^.tcy^zfl 6 (D^r^ l lfl9«8«8^tt % ^ 
yKl2^7>n^K^ SK^y Kl 2*^ 
1 U^f)SS7yyi 6lc»fe36^»ttBTtBfci-SJB 
10«^ffil 6 2^j*StfCV^5 Q 7/^16 
^y Kl 2<Oo^TO^ Si^y K12^- 

25 ^y^fif i 6iA^f^7^ i micj»6wywiiBi 

fg£lT5Sg2 0M£*ffil 6 3tfS^££*vr^5 0 
[0 0 2 7] St5HlSr#flB-r5t. T^n-^— *1 

i^$n«ii4 2^$^ T?<?=.=—f l 

30 4 fit, fittl 4 2CDIHI!9-CIHJl(Igffi^^«F§^^TV^So 
T^^ol^— ^ 1 4©^7U- 1 4 3flV^^tfc^r 

J UXV^5o A 1 4 3lCfi x VCM150-S 

/ SrMtS^^/u (VCM^^) ^5@^$^^TV^So 
35 [0 0 2 8] m 1 COHDDT^l. — v Kl 2^7^^! 

6<z)^y^fi6ii:y h7^Mtfc 

Kl 2^^^-de^^ai 6 1 S:Mt7^1 6 

fiJt5 7^fi«, «*tf^^yb7yf-17adSR 
40 ttibtt/CV^o :«)7 7f Halt ^7K12^- 
^>^fitl 6 1 Mtt7^1 6^tC^U?tiJ^9 
Lfc^{C, 7^fax-^14(Z)V^M^7U-A 

143^5^ f >f^^ l llc2v^o5tHB«iS^aK7 
17a ic-toBWjfc J: 5 7 yf;^ti5fif ^Ef $ 
45 nt^So ^fciKDHDDm Kl 2^f^{^ 

^ 1 l©rtffl^&»t;HltrSPMl 3 \z.ffi9Z-fZ><D%: 
gSlhi"^^^^, oSI9^^ Kl It^j^t 1 icort 

a*t8?yf«l, «iff^*^77fi7bt 
50 ^ttbtl/TV^o r©7yfl7bli, ^yK12iSf 
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^^11 <Dftm*mtLTSPMl 3ffiyiC«tttH-t 5 t 
LfcRfcU T 9 9 1 4C0V^tfc^7U— A 

1 4 3<z>5%, -r^^^l ia>feiS^Mo3fc««as3tt 
7yfl7b Ki-t ©Wttr |c J: 9 9 y S *cE« 
£*XT^5 0 7yfl7a, Hbtt^yF 

is — A 14 3 oflMftaP V*»«T*>6*Wttftv\ 
[0 0 2 9] SPM13WVCM15I1 K7>f'< I 
C 1 8^6*jxJp*t«j|&$Jx5»«im* (SPMitt 
t/VCMSS) fc*9«»3*L*o K9-f'<IC18 
«\ SPMK?>f^l8 1i, VCMK7-f^l8 2 

8 3 <b£^A/T-^£ 0 SPMK7 
^18 1tt, CPU2 5^6»3g*ftfciOSPM« 
**SPM1 3tCS*L-C«J&-#-«. VCMK7^18 
2fiCPU2 5^e>*t^S*tfc*OVCMtt«ESrVCM 

1 5^atbTttj&-j-* 0 m&mm&mmi s 3«vcm 

[0 0 3 0] — y Kl 2tt^y K I C (-^y KT^E 
K) 2 0 tgSKSixTV^Sa ^2/ K I C 2 ott^* Kl 

2 ± «9 K*U S *tfc y — Kflr#«rii«"f* 5 - KT > 

[0 0 3 1] KIC20B, R/W^-r^u (y — 

mo 2 i tmm&nx^Zo r/w^** 

/W2 — y KIC2 0tCj:9±iffi$ttfey — K«» 

A/D«jwit2tftSixfcy-- Kflt^b^ 

[0 0 3 2] R/Wf t*^2 1 b7 W 2 2» 

So hTWT 2 2 tt, R/Wft^2 1 icj; 9« 

asftfc*— ^a»6tt«nMKft»HJb"c, cpu 

R/wft^/1^2 i t-cdu-— tK^— ^co^m^i-^ 
sfc«-s<D*>r ^ >?m%**E$frz> 9 v r i^r 2 

^©fHWUB u^**»k*c pu 2 5 <£>^^ey tgSE<z>— 

ICSJD ^T^>ttT*3i9. CPU 2 5 3S5-offi«jC*fUT 
Ir^fflt^ttiiMffp dfC^- YT 2 2ft 
t/HD C 2 3£©J$l-r5o 
[0 0 3 3] HDC2 3(t HDD^Jffit^^^b 
(frXhisXTJ*) IkXJC PU 2 5 £ Sc^£;tX"CV^<5 0 

So HDC2 3li, h h(DT$<D=i-*ls K (^-f b =i 



W^-y^/U2 1 &ftLX¥ft>tl&7*4 1 1 k<Dffl<D 

9 mmcommm & ^ 5 0 

[0034] CPU25li, SSCPU2 5tCj: 9 ggfj 

05 y, w^ri^tft^tf^tBftTfPJStt^^y-cfeSFR 

OM (Flash Read Only Memory) 25U, CPU 
2 5^)!7 — ^fflJK«f**tti-5RAM (Random Access 
Memory) 2 5 2 ^ A/D^&2§ (ADC) 2 5 3 t £ 
rtKLTV^5 0 A/DjEl!HS2 5 3^>A*^li, HDD 

io <Dmm&&9$\'tzm&±i>'i)-2 6&mi$tztix^z> 0 

[0 0 3 5] CPU2 5[j:HDDWi2yhD«-7tfc 

V>T^* Kl 2&B«b9y*rtlcffiB»fc^5ffi«ft 
«>*J»S:fif5o CPU2 5tt*fc, HDD^lff (T 

^1 6 tc^— ^^SfrTi^a^y Kl 2£x^;*^ 1 
lJtJcc— K-fSfBW (y^p-KSffi HDD 

1 JuD^y Kl 2$T7>^ p l 6KTVn— K^SftUWt 
20 £*t5o ***»«l!i*3*t«5^n— KM«*ctt, K 

v-r^i ci sftcDmmmm&m^i s 3fci9*tas 
^sy»■efflv^e>^^5®J»^i^lo»!^ii: «oJH*j»ffi) r 

25 inte 8 «»te> El 3 ^^TJl 0 lC N FROM2 5 1(?)M 

2 5 1 afc^fc^Sfi/CV^. 

[0 0 3 6] 1 <DHDDl£;}ott5Kjfi^£o^ 

T\ 7^1 6^)/^^y^il 6 
TV^S — 5/ Kl 2Srf^f^^ 1 l_Llcu— K^^rS^V 
30 ^o-K«HBSr«tRWt«. 

[0 0 3 7] *i\ ^^^a- K«!IW«>1RS^oVn-C« 
K-TSo CPU2 5lt 7^^1 6C0^— *r>-y&:Wl 
6 1 IC/^^y^ttV^^7 Kl 2Sr^><^^ 1 lJt 
fc»»S*5*fre\ ^^/ci60ffiiJ«lft^tf-»-rSo CP 
35 U 2 5^, H-^Lfcffl^JS^r K9>r^<I C 1 8rt<JDVC 

m K7>r^i 8 2tcis:^bT, to««tftS5vc 

M8«S:VCMK7>f/<l 8 2^P,VCM1 5^«Jf&S 
•^rSCt-e. SKVCM15«r»^^ e i-Si:. T 

40 5:«p^i^TV^S^^y Kl 2fr"rj*? 1 1 co^^^fp]^ 

[0 0 3 8] K5>f/<IC18rt©»fill!ft|i|gl8 
3ft. VCMK7^^1 8 2^f)VCMl 5^VCM 
Biffiott^tcJ: 9 S^VCMl 5fls»f^Ufc4:*t£M§R 
45 VCM1 5tC*^53Bje«ffiSrttfflUT, *«>tftffl« 

fftt^rx v ? ^^iMutcpu2 5 tc^m-rSo 
r^tiifi, ip^vcmi s (D&mmjzmz. #120 

01-15545 5-^^tCtfH^^tLTV>5<t 5^, 
Kl 2 60^Ki5gS (^^ VMS.) ^-^|■/SbTV^So 
50 *--CCPU2 5tt. JBjB«ffi«kffl*l 8 3IC±93ttW 
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1 4lcJ;9£#$jfc,T^£^s> Kl 2tf>#®j3*S 
(^yK3t«) (Mm) ^LTCPU25 

«u ttffiSJxfc^y Ka«ftt>i^ ^Kl2©aa 

So 

[0 0 3 9] ~<D£ o (d x Bl^HDDWt Kl 
2 £>3£g £r S fif ftfi KSJji £ * ft fc * o>*« 7 — hv< 

[0 0 4 0] roStt^-f—K^y^ 

[0 04 1J CPU25H 5^n— K»JflD©Httl* 

5 (^f^si) 0 &ICCPU2 5H 5Sffi7 -f — K 

•D Rinte,r(0)^. VCM1 5^»-r*VCMIi«ESr 

£LT, VCMK7>f^l8 2lcKSt5 (^iry^S 
2) 0 rrt, WMR int „(0)|j:FROM2 5 1 
V diff (k)=V h (k)-V target 

Rinf«(W= (V diff (k)/G) + 

k - 1 ^(DIMflttR^k-l) i £ T% 

R cont (k)=R integ (k) + V diff (k) 

X% > k K *s 5 Srfc ftfBISP* R cont 

(k)£^ttiU -tcoUtilbfeSlftiSR^CWSrVCM K 

y^/U82ram Uf^^s 9) 0 

y Kl 2K£ 9 tKt 5 — ^ ^s»^*Ste>^^TV^ftV^/J^e> 
o£ 9 R/W^*/W2 1 \c£ 9-0— 

0) , CPU2 5i^yKl2^f^^lll^lI 
IsX^^^hntym-tZo £0>»£\ CPU2 5I1^ 
f y r S 4 Id 9 5 y /S!lfll©fc*©ll 7 - y 
^fflSPSrJttttSo £:ftfc*tU — y Kl 2KJ; <9 i^— # 

7*— #J»R*ttfetLS t}fcftofe4 5)tf, CPU 2 5 
H Kl 2^^>-^i 6(D/^^y^fitl 6 1^ 

^>jK.wbT^^^^i i±\c%mi,tch<Dtnmi^ w 

*>^S> Kl 2a*9>':7 P l 6frt>7*<<(Xi? 1 l±tcu — K 
tt, ^ y K 1 2 Srf >f ^ ^ 1 1 ±W@f^ h 7 sx ^ 



0®«2 5 1a £*VC^S 0 
[0 0 4 2] VCMK7^/<1 8 2(1 CPU25(CJ: 
Q®MmWmR coat (0)tii&7£i$tiZb, Z<D®MM® 
iR C oat(0)t**5VCMiMVCMl 5ic«»i- 
05 5Ci:fVCM15Sri()ffS^o rrt*WI«iR 
cont (0)ie:*j-jfc (-ft) rs«MWMW«R illug (0)H:, 
VCM1 5 (CJ: DT^f^x^^ 14Sr7yf 17a(7) 
9 ly^JdAXfi^y Kl 2 ^7^1 6 <D^°— ^y/Ef 

1 6 1 b<om<D»±m&<$KijiL,xm®is j ±x, 

1 2 4r9^^i 6co^— ^y^ftti 6 i;6>fbflftt£5 

tt) z&zwz+ftftvcMmffimbtezmxfoZa 

[0 0 4 3] WCCPU2 5H mTFTttixfJ ^\C£ 9 
15 oii#>£ (7fy/S3, S4, S5) o ^btCPU 

2 5ii;fyy/n|Ak rr^ii [H]gG0i^:7VMJ# 
M^tk = l) fcS3V^-CiS!fi«flEttaj»l 8 3tc±9 
fctHSftfcVCMl 5cDi&gttffi<Dffi &4*J9ME9k 
fit) SrfcOii*. ^^fimffi«^b^^/^^k(c: 

20 JS»t5^yK120l« hyKiS) V h (k)£>&m 

[0 0 4 4] ftlCCPU2 5(1 #C5£ 
(1) 

V diff (k)£5?mir3 (^7^S7) 0 
25 [0 0 4 5] CPU25H #Cj£ 
intef (k-l) (2) 

^ia©1h^^l»Ak»c»*tS*ffc*«l** (»$M» 

8) o 

30 [0 0 4 6] #a£CPU2 5 H 
(3) 

So 

[0 0 4 7] «Jilca-<fc*ia6»IB»c*5»t«3fifl[7w 

ft*5, 0 5fi*^JS^SIco9V^a- 
KUBWfciattSVCMWIEfc^y K^S £ <a§l^S£;^r 
40 ^ ^^-y— h-cfo^o 

[0 0 4 8] 4i\ ?£3feH H6 1C*-TJ:5J-, 7^ 
K»J»«5BI*&^t ll^f), Tawe* 6*tfc— ^ 
«fWT lftiS«o^ t 1 2*"Ctt, Kl 2wfti 
tcB^«tc^i6^^ ^nt-^VCMSS^rVCM 1 
45 5 CMt5 t-yy/v-7 p $jffliw^5 0 ^LX, 
t 1 2^55, VCM1 5©iS!fi«JESrti:^«aS*b-5 
— 5/ K5iSV h (k)^5aiS^>f- K^y^HWIi:»ff 
t5o rrtf, »«7-f-hv<y^ft(«ioBI*6^ (k = 
1) <o$(J^SR COIlt (i)li. ±15* (2) Jtt«C (3) 
50 ^5)W^4i:5^ 
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v cont 

= R 



(1) 



■U) + v diff (i) 



= (V, iff (l)/G) + R integ (0) 

[0 0 4 9] £Xft&te, FUmMtfetif t 1 

Ifrh&lg.y ><— b*s<*y?$m<Dmi£tif t 1 2&X<Dtif 

<OWi&, Sf§l[§]g (k = l) co$fJ^H:R coilt (i)^, _L 
IE:* (4) 3»*6, ^R COftt (l)= (V diff (l)/G) + 



+ V diff (l) 



(4) 



(5) 5 left 9, #^C/h£ 



c MIS £ & 5 £ T*tC^^^^^ o 
[0 0 5 0] £TH 6 iC^-r^^JT^i, t-yy/W 

^j^o^t^ 1 1 2frb3mmm\z. : &m>Tz> 1 1 4 

co^^T?aiS^>r- K^y^ftJWcJioT^ K5£g 

inte g (0) = 0 (t 1 2co^) j^btt&fflfliasHfeSft 
5 0 *<ntztb^ m&7*-\?s<v?Mmm#iWL'& (t 1 

iiaot+MvcMis^#t^^ K^a^n-f 

[0 0 5 1] rtL^bT^^ffi-CH. _b|5bfci: 



integ 



(0)tc, Kl 2£ 



9:^1 6(D/^^y^f l 6 ia>6JB£l±i£'tf:S^i& 

^frffiSr^TV^o £ CO J: ? ^^JMR inte8 (0) 

[0052] y>^mm<om^hmsty^— 

6 l36»feJttfflS*5lCiKK*<|[«r**.-C 
^ Kl 2«r»<— ^y^ffili 6 



05 EI 5 tc^-r J: 5 y^u—YMmvj&^X^y KiS 
S*H*niE<fc*wfcfc<, o*9^y Kl 20ifeiiSr 
ffl<rt4<, SK^y Kl 2coAPiiS:^t5^idS-C 
( t 1 1 t 2 t^K) 0 
[0 0 5 3] 7yf Yyy^) l 7 a 

10 ^7 7fm HDDSt£Sfc5»rtei4as*>5o 

-^y Kl 6 1 

^-^y^Lt^S^, 7 s^l 7 ai:±!)7yf 
SttTl^T*?-*:^— * 1 4£, S^7^f 17a^) 

15 ^-^y^ffiil 6 l/^JfttiB£ii:50*£^g&vc 

Mii^^fs (sir, jstmnmrntfoi-z) rau hddc 
Hf-t?HDDKa3«t5«*.tf«Jpa« (2 5t) -ecouiu 

20 (Wffla^ffi) Sr&^U FROM2 5 1(D«2 5 1 

[0054] kt> *mmMm\c&vz>v}mmmm&:fe 

$fCPU2 5 ft, ^y Kl 2^^>^i 6 <Os<— 
25 ^rV^ffifil 6 ltC^— ^r^^UTV>5^-e, VCM 

1 i otct^-r s * 

ysil) o COfilOtt, t^IOtSSiliVCMt 
«tSrVCMK7>f^l 8 2d»e>VCMl 5^«#&Ufc» 

^tc, l-^v^u^BiTSrigia-rss-e^, ki 2 

30 Sr^^n 6<0/<-^y^li 6 l^^ffittB 

[0 0 5 5] »CtCCPU2 5tt. I CDffi C:t 

\± I = I 0) CSfStSSJfflllR^tW (=R 

35 integ (0)) S:K7>f^IC18rtOVCMK7>f/U8 
2tC^^L, aRVCMK7^^18 2i»e)VCM15 
l:«C« I OVCM««t«»St5 : i — y Kl 
2Sr^>"7 p l 6^-=3ry^EIl 6 l^&Bia*-li:5 
tt*«ri-S (^x^^S 1 2) 0 

40 [0 0 5 6] WCCPU2 5fi, 5Sff 7 >< — hV< y> *!l 
m<niV>7;v^mTtmi&1rZ><D*ft<>X &*ry-7 
SI 3, S 1 4) , WlS^^y^S 6 fclB«KUT^y 

Kaavhfctftttrt-a uresis) 0 

[0 0 5 7] WcCPU25fc fftfflSttfc^y KSSfi" 

0) ±0*#v^^5^Sr*iJ«r* (^f^Sl6) . 
tU VhdSVthJ: t)^C# < ftV>&&ff* CPU 2 5ft 
I coit^mftfSJ: ^^^^^^nfcffi A I 

if-^LT (^f^S 1 7) , ^<7)A I i^iD^CD I (Dffi 
50 Srt t\c^ *Ty7S 1 2«|*a>«HaS:lfft||fTfS 0 
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rtUC^tU VhiSVthA 9*#V^3ifetf, CPU 2 5 
te. I <73<idS, *tl£-f6HDDlC*5^*JBltB«itt 

(«$mk> ztDMfflmm mmm^m.) R integ (o)i:u 

TFR OM 2 5 1 COffi^ 2 5 1a ^(%#"t*5 0 
[0 0 5 8] HDDSrft»fcIotttfflLt 

nx^x, s«^*y^ttti 6 

OMMSft) Ht**<ft5«fi]fc:*>*. *&. HDD* 

W?yf 1 7 a tC7 i/^StLTV^*, T^^^l— * 
14ft7yf 17a t©7yfttfi^e>)»»t5©lc* 

<h LTfc, Kl 2£^>-;/l e^&ag^tCJttfflS 

HDDt&^fW&SfelC, B7 0>7n— Mc«5 

Ri«*<0)«r#»5J:3K:-t-Si: <fcv\> ^ 
©JfflHgR intes (0)Ji x £fUFROM2 5 1 
5i&Ktefc<. RAM2 5 2lCft#frtiV\ 
[0 0 5 9] «±fc»^fc3S«»ffl"Ctt* JK 

Hl«««3PHDD©fl«JcJ:oT»if*flsLftv^ri:«r 
mrg£LTV^ 0 7yfl7a05yW, 
VCMl 5«)3>f^aji*|j:l|RW*>9, Ufc 

««"r*W)H«HW«[R illtaB (o)«r % ^^HDDOT 
SlaSCTffijE r*£3fcLfc*«»MW>* 

0 8t±. FROM2 5 HC^^nSlI-MSIffllfi 

*HW«>«a#JH«r*-*-7o— hT*>5 0 

[oo6o] *saft»«8osa£»«T?tt. 

± 5 F R OM 2 5 1 0>fB% 2 5 1b \C^>#>m&- 

It ffe^f)tlf:^TEMPl, TEMP2, TE 
MP 3 -fete. *O««-COttJ(l«»PllR lBU ,(0)#» 
ft£tbTV^ 0 ^©fflSTEMPl, TEMP 2, TE 

MPa-dosaiiiifR^foit iasst*^* 

ftdSfc. tOfifiTEMPl, TEMP2, T EM P 3 

mzmtf-tz sticky mmz&bb t>thz> 0 

[0 0 6 1 ] ST. **ffi»tB©K«£«Ttt, CPU 2 

OiB03£*ixfcHDDoaaETEMPS:A/DaS*«2 5 
3Sr^UTR*5itf (^y^S 21), 



[0062] W:CPU2 5H FR OM 2 5 1 Offi^ 
2 5 1 b^#S^TVN5taS-|0S8afflifii-r-^Sr 
JBV^T. ^fy^S 2 ITlS^UcSS^lSTEM 
PT?o«J»»J«iffiR lllUB (o)SrJJ.Hi-f5 (^r^S2 
05 2) o ^(D7f-7^S2 2WffS^ «lx.tfJKT^ 

M0 5t, MSTEMP 1 iHSTEMP 2 & <Dffl\£ 
AoT^^t^^t^o o*»9, TEMP 1 <TEMP 

10 <TEMP2<TEMP3tt>5t^)it5o 

-g\ CPU2 5I3, TEMPl-TEMP20jEffiTO 
W*fM««©tW»ttttil»«T*>«i: LT, ISTEM 
P lWWWfi < !:MTEMP2T*(OWJ»I^ 
/^T^WP^-rSr fcT. m«Effl«TEMPT<0*ia 

15 ftWfflWWffiR^WSr*:**, 

[0 0 6 3] CPU 2 5 ft 7^S2 2taftfiS 

TEMP T^*Mfc*OJH««ii[ R integ (0) £ * & 5 £ , 

[0 0 6 4] ft**. KW«8K«<Da«pagftfir#H:UT, 

20 MxifHDD^aft&it, aa-wjdftdw*!^-^ 

IH**JfflT#«. Si\ HDDC0M«ltiI7(?)7 
25 l-<t"9x *£>BK0>HDD0>&K (Sffififf) TEMPT* 

f&mWr— ^/WCgg£*LT^£*TEMP 1, TEM 
30 P2, TEMP 3»-*©«JJ(!«MIMI[K:JD*-t-5r. 

feoHDDO^B^^bfcSff^t^i:^5o 
[0 0 6 5] ai^Mm MSir>^2 6I1CPU 

35 hr 2 2{cmmzti, ^mm&±>"V-2 6<Dmmm 

9$1&m*r—hTl"( 22^LTCPU2 5 
*ft*«J*TfcoTfc«*>fcV\, 

[0 0 6 6] *«^*HDDJCjBffiUfcHlfi?gJB 
Rtf*©£«WKov^TRWbfc. b**b**BBtt. * 

ytmm^j hdd^©t-< ^imhs 

[0 0 6 7] fc*3 % *5S9ite. _bSESIJfi«ffi*fctt*^ _ 
45 *»Wc|»S*ix5t«>-Ctt*<. *l(6Stt"0i«:©» 

50 5o «K»«*fctt*«)«»«|c»S*t6^# 
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[0 0 6 8] 

•l#PK:fflv^&n5«|»*©ttJBM|tfcL-C^ Il7>f-K 

[Ell] *^0^O-i«ll^5«^r>f^^gfO 

[0 2] mi^CD^^l S (DmmtT ? 1 

[0 3] El 1 <£<OFROM2 5 1 M3&8:7>f — K^y* 
Mflrefll v * Mx S ttffifflftifiiE R integ (o) * v * 

[0 4] ^Ift^ffilc^tS^^n— K»J«<0«ia* 



05 



10 



15 



20 



25 



[El 5] ra**»««)7^ci— K»J»»C43»tSVCM 

K»«fcoBfl««r«1-*-f S >4T**~ h Q 
[B6] ffi^yy/n- KIWWKjSltSVCMWMi 

[0 8] IB*JIS»lB[[«)aE»«|C*3V^T, FROM251 
fcftfip * ttX v > 5 MS - tDSHMffltS x - ^wf- * fit 

[0 9] mmMMn<D&Mm\z&rtz5>'7'*-h'mm 

<D%km^M%^1r7u~ *-r — ho 

[«F*«>f»!] 
1 2 - ^ K 

i 4- -t^*^^— * 
15-vcm (#>f *=i>f /we— 

1 6-9^ 

1 7 a -7:/*' [rr?*y 

1 8 ••• K7-<^ I C 

2 5 -CPU (MflE7-f— hV<y^««l#«, *J»HilN 

2 6-i&a^fe>U- 

16 1 ^r^^S 

1 8 2— VCM K7-T'< 

1 8 3"-aSfi«flE*ftHJ« 

2 5 1 - FROM «B«#») 
2 5 1a, 251 b-fg« 

2 5 2 -RAM 



30 



[01] 



[03] 




251 
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[B2] 



14 V 141 *X*>->3> 



*vyK12 



5X7 16— 



[05] 



[06] 



11xYA2 







S4 



| Rlnteg fr) a (Vdlff (kyGHRinteg (kH)} — S8 




S10 




TEMPI 


TEMPI "0© Rjnteg (0) 


TEMP2 


TEMP27?<J) FW,<0) 


TEMP3 


TEMP3"C0 Rintag (0) 




i 
! 



[09] 
(Jl) 



-S21 



Rinteg<°>*** 



S22 



B40)Xf7^S1 
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[07] 



1 = 10 («»«) 



-S11 



H^JSr 6 Room (0)^^(0) ^ 
VCM K?*f /{KELT'S 7 K£ 



B»fflT«Hfrr3*<-7$gtt [ — S13 




S15 



FROM[=«# 



-S18 



(5D 
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